The purpose of this experiment was to investigate the relationship between duration of harm anticipation and magnitude of the associated stress response. 2 versions of a film portraying 3 wood-mill accidents were constructed. In the short anticipation, or "surprise" version, the 1st 2 accidents occurred virtually without warning; in the long anticipation, or "suspense" version, they were preceded by 20-30 sec. of clue-furnishing scenes. Results indicated that long anticipation was more stressful than short anticipation, consistently producing higher levels of autonomic disturbance. Moreover, most of the physiological stress reaction occurred during the periods of anticipation, rather than during the actual confrontations with accident scenes.
Some harmful occurrences occur almost without warning while others come about slowly, allowing the victim seconds, hours, or days to anticipate their arrival. In commonsense language, both the "shock" of surprise and the "tension" of suspense are used to explain the stressfulness of personally damaging occurrences. However, in spite of the importance of the issue, and its salience with respect to many stressful life situations, there is little empirical evidence concerning the time relations underlying the production of stress reactions.
The importance of anticipation of harm in psychological stress has been emphasized by Lazarus (1966) and is rather well documented. For example, Shannon and Isbell (1963) have shown that receiving a dental anesthetic injection resulted in no more increase in serum hydrocortisone than did merely anticipating such an injection. Barber and Coules (1959) , using skin conductance as the stress-reaction measure, have reported similar observations with reference to the anticipation of an electric shock. Birnbaum (1964) , assessing stress reactions to a motion-picture film in the authors' laboratory, found that autonomic disturbance arose 1 The research reported here was supported by a research grant (MH-2136) from the National Institute of Mental Health, and a traineeship given to the senior author under Vocational Rehabilitation Association Training Grant (RH-4) administered by R. S. Lazarus. mainly during scenes in which an accident was anticipated, with little additional increments in disturbance occurring during the visual "confrontation" with the accident itself.
The psychological events occurring during warning periods have been of considerable theoretical interest, particularly to disaster research specialists and stress theorists (e.g., Janis, 1962) . However, the general analysis of the cognitive activity of people during periods of disaster warnings, and evidence such as the above indicating that anticipation of harm produces stress reactions, do not bear directly on the issue of time relations in stress. The question is still open as to whether the amount of stress reaction experienced by a person is related to the amount of time he has to anticipate the harmful confrontation. Two experimental studies have provided contradictory evidence on this latter problem. Subjects studied by Freedman (1965) reported that a sudden, surprising electric shock was more stressful than a shock given after a 10-minute warning. However, in a comparable experiment, Gerard and Fleisher (1965) obtained opposite results. Both of these studies used self-report measures of stress reaction exclusively.
In the present experiment both self-report and physiological (autonomic) measures were used to assess the effect of different periods of anticipation on the magnitude of the stress response. The timing of stressful events in a 204 motion-picture film was manipulated so as to provide a very brief period of anticipation of harm in one condition, and a somewhat longer period in another. It was predicted that the longer period of anticipation would result in a larger stress reaction. Theoretically, this prediction was based on the grounds that when the anticipatory period is longer, subjects would have an opportunity to think about and thus fully realize, and perhaps even magnify in their thoughts, the anticipated event. On the other hand, no such opportunity would be afforded by a sudden confrontation with harm.
METHOD
Stimulus manipulations. The stress stimulus was an industrial safety film (It Didn't Have to Happen 2 ), which portrays three wood-shop accidents. In the first accident a worker lacerates his fingers in a planer. Later, another worker amputates two joints of a finger in a milling machine. The third accident occurs because a careless worker allows a circular saw to drive a board through the abdomen of a fellow workman. The innocent victim dies writhing and bleeding on the floor. These three movie scenes have previously been shown (Lazarus, Opton, Nomikos, & Rankin, 1965) to produce marked rises in physiological and subjective indicators of stress reaction.
A surprise or short anticipation (SA) version of the film was created by cutting from the original film most of the anticipatory scenes preceding each of the first two accidents. A suspenseful or long anticipation (LA) version was produced by splicing these scenes into another copy of the film in such a manner that they appeared natural and nonrepetitious. Thus, for the first two accidents, the LA version contained anticipation scenes (e.g., depicting the victim's fingers approaching the whirling blades of a milling machine) which were almost twice as long as those in the original version. On the other hand, the SA version gave almost no warning of the impending accidents in these scenes.
The time differences built into the two versions of the film were as follows: For the first accident, the duration of the anticipation scenes in the LA version was 25.75 seconds, 3 as against 4.3.3 seconds in the SA version. For the second accident, the corresponding time periods were 18.75 seconds and 6.67 seconds, respectively. The third accident scene was not altered so as to control for any differences in the characteristics of the subjects in the two experimental treatment groups. The total running time of both film versions was made almost exactly the same (12 minutes, 24 seconds for the LA vcr sion, and 12 minutes, 14 seconds for the SA version) by cutting experimentally irrelevant scenes from one and splicing them into the other.
In order to allow adaptation to the laboratory setting and to obtain basal psychological and physiological data, each subject viewed a benign film. Corn Farming in Iowa, (Lazarus, Speisman, Mordkoff, & Davison, 1962) prior to being shown the stressful movie.
Subjects. Fifty-two college students were randomly assigned to the experimental treatment condition.-, so as to be exposed to either the LA or the SA version of the film. The LA group was made up of 13 men and 13 women, while the SA group comprised 12 men and 14 women. Most subjects participated in fulfillment of psychology course requirements; four subjects were paid.
Measures of stress reaction. Continuous recordings of skin conductance (SC) and heart rate (HR) were made during the entire experiment by methods reported previously (e.g., Lazarus et al., 1962) . SC and HR maxima were read during each 2i-second interval for approximately 30 seconds prior to and following the point of impact of each accident. 4 A logarithmic transformation was made on the SC data before statistical analyses were performed, and the HR data were smoothed by a method of moving averages of Order 3 (Malmstrom, Opton, & Lazarus, 1965) .
In addition to the physiological measures, selfreported stress was rated on a 9-point scale three times during the stressful film (just before the first and after the second and third accident scenes), and at comparable times during the benign film. The subject made these ratings by pressing one of nine numbered keys on an IBM manual keypunch placed next to his hand. The signal to make a rating was the appearance on the screen of a 5-sccond blank leader. This was a modification of the procedure used by Mordkoff (1964) to obtain near-continuous recordings of subjective distress while watching a film.
Besides the self-rating instrument described above, the Clyde Mood Scale (Clyde, 1963) , the SSS Army stress scale (Kerle & Bialek, 1958) , and a 9-point "tension-rating scale" were also administered before and after the stressful movie. The Clyde Scale provides scores on six mood factors (friendly, aggressive, clear-thinking, sleepy, unhappy, and dizzy). The SSS requires the subject to check one of 14 adjectives ranging from "wonderful" to "scared stiff."
Procedure. Each subject was seen individually for a single li-hour session. To minimize experimenler-4 SC and HR maxima were also read for each 10-second interval during the entire stressful movie, and for each 30-second interval during the neutral control film. However, these data did not add significantly to the results obtained from the detailed readings described above. They will therefore not be discussed further. subject interaction, most of the instructions were read by tbe subject from a printed form. While the subject practiced the keypunch procedure for rating stress, two skin-conductance electrodes were attached to his left palm and two heart-rate electrodes to his left forearm and right calf. The subject was left alone to rest for 3 minutes, after which the Corn Farming film was shown. Following this film, the SSS Army stress scale, the Clyde Mood Scale, and the tension-rating scale were administered. Then the subject was shown one of the two versions of the stressful film during which three stress ratings were obtained. Finally, the SSS, the Clyde Mood Scale, and the tension-rating scale were readministered.
RESULTS
Autonomic measures. SC and HR data, averaged for all subjects within each of the two treatments, are depicted graphically in Figures 1 and 2 . Inspection of these graphs reveals:
1. During Accidents 1 and 2, the LA group attained a higher level of autonomic disturbance than the SA group. This was especially true for SC (Figure 1) .
2. For both treatment groups, most of the buildup of stress reaction occurred during the anticipation period immediately preceding the occurrence of the accident; in other words, although the portrayal of each accident lasted over 10 seconds, viewing the accident, as opposed to anticipating it, added comparatively little to the rise in autonomic activity.
The effects of the experimental treatments on autonomic responses were also analyzer! by means of analyses of covariance, using as covariates the first points of inflection before each accident, that is, each subject's first response suggesting onset of anticipation (readily determined graphically). The variates were the maximum readings obtained during each accident. The LA group showed significantly greater rises in log SC during the first (F -6.68, p < .02) and second (F = 4.66, p < .OS) accidents. By contrast, there were no group differences in log SC during the third, unaltered accident (F = .09). For HR, group differences were in the same direction (see Figure 2) as those for SC, but none reached statistical significance.
Self-report measures. The power of the experimental treatments to produce affective disturbance was evaluated by comparing the self-report measures taken before the accident film with those obtained during or after its showing. All self-report measures indicated a significant increase in disturbance following both the LA and SA versions of the stressful film (p < .01, evaluated by t tests for differences between correlated means), with the exceptions of the Clyde Mood Scales for aggressiveness and clear thinking, which showed no appreciable changes.
None of the self-report measures reliably differentiated the LA and SA treatment conditions. That is, both versions of the accident film produced approximately equal increments in the psychological indexes of stress.
DISCUSSION
Two main conclusions appear warranted from these data: (a) Long anticipation of a harmful confrontation (suspense) is more disturbing than short anticipation (surprise); and (b) most of the stress reaction occurs during the anticipation or threat period, rather than during the actual confrontation when the subject views the accident itself.
As is common in experiments involving multiple-response measures, complete accord between indicators of stress was not found. There were, however, no basic contradictions in the data. With reference to the autonomic measures, the results were clearest in the case of SC. The HR showed the same general trends, but group differences did not reach statistical significance. This is not surprising considering the complex nature of the HR response. Most stimuli may produce either cardiac acceleration or deceleration depending upon complex homeostatic controls, as well as upon the psychological orientation of the subject (Lacey, Kagan, Lacey, & Moss, 1963) . In the present experiment, the majority of subjects showed cardiac acceleration throughout the anticipation periods. There were considerable individual differences, however; approximately 20% of the subjects showed deceleration, while a biphasic response was characterstic of others.
With reference to the psychological data, the self-report measures indicated that the LA and SA experimental treatments were about equally effective in producing increased stress ratings. It must be borne in mind, however, that these measures were sampled only occasionally and, for methodological reasons, never during the anticipation or accident scenes. Strictly speaking, therefore, the self-report data are not comparable with the physiological results previously described. In any case, they do not constitute a very sensitive test of the hypothesis that greater psychological stress is produced by long as opposed to short anticipation of harm.
A major qualification to the present findings must be that the time periods involved in the LA treatment were really quite short, comprising less than half a minute. In many life situations, anticipation of harm often extends to many minutes, hours, days or longer, and it is likely that the psychological processes are not the same for relatively brief periods of anticipation as for extended periods. When longer periods of anticipation are involved, as in the case of the surgical patients observed by Janis (1958) , the extended time period before the confrontation could be used to evolve methods of coping with the impending harm. Janis, for example, speaks of the "work of worrying" in such extended anticipatory situations. Such a means of working out the anticipated harm undoubtedly requires more than seconds, perhaps hours or days, to be effective in reducing stress reactions. The point is that longer periods of time for anticipating harm may produce greater disturbance than short periods only when the time periods involved are extremely brief as they were in this experiment. Experiments must now also be performed with longer time periods. Furthermore, the relationship between anticipatory time and stress reaction undoubtedly depends on many conditions of threat, of which only one was sampled here. For example, the present experiment dealt with a situation in which the subject could do nothing physically to prevent the harm, and the findings cannot be generalized to situations where the person can alter the harmful confrontation. Moreover, the harm was of a particular type, damage to one's physical wellbeing. Perhaps the reaction to other types of threat might differ. The threat was also experienced vicariously, rather than directly; that is, it happened to someone else on a motion-picture screen, indeed, as portrayed by actors. Whether or not one can generalize to situations where the person waits for the harm to come to him directly cannot be stated at this juncture. The present experiment merely scratches the surface in the complex and important problem of the time relations in psychological stress and coping.
